Resolving power: a quantitative measure of electrophoretic resolution.
Resolving power is a quantitative measure of the ability of an electrophoretic system to separate DNA (and other) molecules of similar size. It is a dimensionless quantity, and hence facilitates comparison of the performance of electrophoretic systems that operate very differently. Resolving power can be determined as a function of molecular length from experimental data consisting of a series of completely resolved bands on a gel or blot; closely spaced bands are not required. We discuss factors such as the mass of DNA in a particular band and the spatial resolution of the system used to image the distribution of DNA on a gel or blot that, while not an intrinsic part of the electrophoretic system, may influence the observed resolving power. We derive an empirical global dispersion function that applies both to images of gels obtained after a fixed time of electrophoresis of all the samples and to images obtained as each species reaches a detector located at a fixed distance from the starting well. We use this dispersion function to show that the improvement in resolving power produced by extending the time or distance of electrophoresis in a static, uniform electric field asymptotically approaches a limiting value that is a function of the length of the DNA. When plotted as a function of molecular length, this limiting value defines an envelope that characterizes the intrinsic limits of performance of a particular electrophoretic system (e.g., electric field strength, gel type and concentration, buffer, temperature). Comparing the resolving power of static field agarose gel electrophoresis as routinely practiced for separating DNA molecules from 10(3) to 10(5) bp long with other electrophoretic schemes suggests that significant improvements should be achievable.